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or even simply finished at too low a temperature, it gives the piece of steel
certain peculiar properties due to cold-work.3 An overstrained steel
cannot be reheated above a determined limit, generally very low, without
seriously "coarsening" the grain (see Sec. 82), a structural occurrence
always accompanied by a great increase in fragility. The correct heat
treatment of such material must be subordinated to special limitations
of time and temperature whose determination is very delicate and diffi-.
cult. Neither can it be made rightly except by a person possessiDg all
the data concerning the conditions under which the mechanical work has
taken place.

Phenomena of plastic deformation assume great importance especially
when working certain groups of special steels. Mechanical properties
must be imparted to them which probably can be reached only by means
of mechanical and heat treatments executed under rigorously determined
conditions within extremely restricted tolerances.

For reasons which have been repeatedly outlined, it is not possible
to deal, in detail, with these phenomena here. They have been men-
tioned only as an example of facts which may modify the normal train
of events underlying normalizing practice.

Merely as a matter of information, I wish to add that some steel
plants, particularly those manufacturing special steels, have sometimes
eliminated the evident inconveniences due to separate responsibility for
the technical operations comprising the various steps of steel-making and
working, by creating a kind of metallurgical supervisor-general, to observe
all details - of the manufacturing processes and report directly to the
technical manager of the plant.

96. The second group of facts which have been mentioned in Sec. 93
as seriously modifying the trend of events analyzed in the first two parts
of this study are due to the presence of non-metallic solid bodies included
in the steel.

I intend to give further on some actual examples of these phenomena,
as well as of those of the previous groups, designed to give a sufficiently
exact idea of their real practical importance. However, it is now advisa-
ble to record some general observations concerning the particular charac-
teristics by which they are more directly connected with the subject
matter of the previous chapters. Inasmuch as the topic is of the greatest
practical importance but usually studied very cursorily in treatises on
metallurgy and metallography, especially from the point of view which
more directly connects it to the phenomena which we are studying, it
will not seem amiss to dwell here a little longer upon it.

A large variety of non-metallic solid inclusions are found in steel

1 Following Howe, "plastic deformation" in the cold is identical with "cold-
work" (French "ecrouissage," German "Kaltrecken," Italian "incrudimento") and
"overstrain."